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L1 Tau Jet scale vs ETT'jet and r]T-J'et

q_)' - : : : : : q|_)' - : : : : : : : :
o105 Lvli 1 Tau Jet Ey scale o105 Lvi1TouJetEyscale
[T S S S S [T E A S N S S SN N N
— : : & : —  —e— : : :
| | L ee®e o | o S
PO R e Sotedtothar S LT e,
©095 - +++_‘.HA """""""""""""" e 6 ©095 - AT b
; Y * <>O—OQ§<>OO<> ;
ok ko 1% 3 ©
S 0.9k GOOTR e S 0.9
= 4000 =
2 o0 o
Jogs e J085- o
o : : : : : o i : : : : : : : :
b= 3 | A2 b= 3 3 3 A a2
W 0.8 O ORCAS L=2X10%em’s™ W' 0.8~ ORCAS,L=2X10%em’s™
075+ ORCASL=2 Xio%em’s” 0751 AORCA6L fffff 2><10“cms ffffffffffffff ffffffffffffff ffffffffff
i o ORCA6 L= 10-"‘cms i 0 ORCA6 |_ 10-"‘cms
7 — 7= ‘ T
0 50 lOO 150 200 250 300 0. 0 O 25 O 5 O 75 l 1 25 1 5 1 75 2
E; of MC 1-jet, GeV n of MC 1-jet, GeV

Scale 1s changed by 5-10 % . L1 uses qcd jet scale



95 % efficiency point for 1-jet, GeV

Reminder : L1 Taus use gqcd jet energy corrections
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L1 Tau 1d
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Purity of Lvl-1 Tau jets for A°/H°->21->2jets

gg->bbA(H),
H -> 1,7, ->2j

L1 Tau Jets 3

where are 1-st
and 2-nd 7 jets ?

Tiet1

Tjet2 <«

0 2-nd L1 Tau exists in 85 %, Tjer Is triggerd as 1-st L1 Tau Jet in 78 %

Tjerz Is triggerd as 1-st L1 Central Jetin 19 %

0 2-nd L1 Tau doesn't exist in 15 %, Tjep Is triggerd as 1-st Central Jet in 94 %



AR(2-nd L1 Tau and MC tau-jet)
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How to search for second T jet at Lvl-2 for

A°H->21->2jets
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if Ep2NdL2Calo < E 1M take jet mathed with 1-st L1 Central Jet
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LvI-2 Tau jet energy is not used for Tau id at Lvl-2, however

it is used to search for 2-nd LvI-2 T jet in A°/H°->2T->2jet as :

if Ep2ndL2Calo < E 1M take jet mathed with 1-st L1 Central Jet



Search for two Lvi-2 Tau Jet candidates with L1 output
in gg->bbH, H->21-jet events passed Lvi-1 T or 2T trigger

search for Lvi-2 Tau jets with ORCAS ORCAG ORCAG
Lvi-1 output L=2x10Fem s | Le2xt0®em®s? | t=10Memis!
matching with 1-st Lvi-1 Tau Jet 0.98 0.98 0.98
no 2-nd Tau Jet in the Lvi-1 Tau jet list 0.15 0.16 0.07
matching with 2-nd Lvl-1 Tau Jet 0.78 0.74 0.65
matching with 2-nd Lvl-1 Tau Candidate 0.90 0.88 (0.89)* | 0.75(0.87)"

How to find Lvi-2 Tau jet candidates :

1-st L2 Tau Jet Candidate - L2 jet matched with 1-st L1 Tau Jet

2-nd L2 Tau jet candidate -

a) if E1 of 2-nd L2 Calo Jet > E{%U - take this jet
b) if Ey of 2-nd L2 Calo Jet < E;*"! - take L2 jet matched with 1-st L1 Central Jet
E+Ut = 35 GeV used for orca5 and for orca6

definition of LZ Calo Jet : 1-st / 2-nd L2 Calo Jet is L2 jet matched with 1-st/ 2-nd L1 Tau Jet

* ET“‘“ = 50 GeV for ORCAG low lumi, 70 GeV for ORCAEG high lumi.



e(H(500 GeV) - 11, T~ 1,3h+X)

Optimization of search for second tau at Lvl-2
in A°/H® -> 2tau-jets . L=10>*cm™s"!
Pxl Tau id for 1-st and 2-nd jet

before optimization

1 L2 le selectlon for |=| —>27 Jet

1 7 events possed L\/I—1 Tau trugger
0.9 i fffffffffffffff MH ffffff 5ooﬁoev m|_:1ﬁo?fcm ffffff sJ ffffffff
0.8 S ,,,,,,,,,,,,,,,,, orco6 ,,,3,+,2,,,P,x,l ,,,,,,,,,,,,,,,,
07 R=007 v
R=0.10 " ,

0.6 [l A — 1 e T
S R S I

0.5 [ R I

04 (s o Ta g o R T —
- L2 le Tou id opplled on.

03 o v fffff frrstff]et fffff ffffffffffffffff
i A second Jet ‘

02 =07 02 03 04 05 06 07

Isolation cone size

GeV) - 11, - 1,3h+X)

e(H(500

after optimization

! L2 le selection for |=| %ZT—jet

1 : events pclssed Lvl 1Tc1u trlgger,,
0.9 i fffffffffffffff MH ffffff 5ooﬁeevﬁfﬁl_:méfcm ffffff sJ ffffffff
0.8 S ,,,,,,,,,,,,,,,,, orco63+2le ,,,,,,,,,,,,,,,,
07 R=007 v

R=010% . T .
0.6 7R”=O1O ,,,,, A ,,,,,, i . v ,,,,,, = ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
-

05 - e B
0.4 5 P Tt A Amliad et
- L2 le Tou id opplled on.

0.3 o V fffff ftrstff]feft fffff ffffffffffffffff
i f A second Jet

02 — —— —
0 01 02 03 04 0.5 06 07

Isolation cone size



e(H(500 GeV) - 11, T 1,3h+X)

Optimization of searc
in A°/H® -> 2tau-

1 for second tau at Lvl-2
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Pxl Tau id for 1-st and 2-nd jet after optimization

My=500 GeV

1 L2 le selectlon for |=| %ZT—Jet

M=200 GeV

L L2 le selectlon for |=| —>27' Jet

1 events passed Lv|—1 TcJu trugger E 1 events pcussed Lv|—1 Tqu trlgger

B 5 B

0.9 r\/lH SOO Ge\/ L—2X10“cm ’s™! ‘—T' 09 MH 200 Ge\/ L—2x10”om ’s”
i | | -~ i 3 |

08 orcoB ,,,3+,2,P,,x,| ,,,,,,,,,,,,,,,,, - 08 - ;,,,,,,,,,,,,,,,,,o,r,coﬁ,,,3,+,2,,P,x,l ,,,,,,,,,,,,,,,,

07 R=0074 [ v & 07 R=007+ -
"Ry=0.10 s T v "Ry=0.10 R T

06 [5 A S e i e B

05 [ @ 0.5 >
i L i

04 L2Px|Touudopplledon | S L2Px|Toundopplledonn *********************

03 S V """ fl'l’St"]'et ***** """""""""" 03 e e V """ f trstJet fffffffffff
i f A secomd Jet i i | A second Jet

02 L | | . | 02 L | [ ! \
0 01 02 03 04 0.5 06 07 0 01 02 03 04 0.5 06 07

isolation cone size Isolation cone size



gg->bbA(H), H->1475->e + ] olivier van der Aa
where is T jet in events passed e&T trigger ?
a) 43 % collinear events: 1-st L1 efy = 1-st L1 Tau

Ti, istriggeredby:  jety

1.stL1isolatede/ yin15% T T T P
2-nd L1 Tau in 56 %

1-st L1 centr. Jetin 22 %

*in 83 % 1-st L1 isol. efytakes electron v

b) 56 % not collinear events: B
1-stL1efy!=1-st L1 Tau

T}EE s [riggered by 1-st L1 Tau in 94 % J

1 4cy



R. Kinnunen

inH'->tv 1-jetis triggered by 1-st L1 Tau in 85 %

gg->H+tb, H*->1v, t->bqq L E.E“J ME;
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M. Konecki

in H->t1-> L4, T-jet is triggered by 1-st L1 Tau in 93 %



L2 Calo Tau 1d with e.m. isolation ()
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negative values of Pjs, appeared due to ECAL sel. readout
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L2 Calo Tau id with e.m.
Signal vs bkg.
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- Effect of L2 Calo Tau preselection on efficiency of

pixel isolation at HLT for QCD and A®/H®->2tau-jet

e(H(500 GeV) - 11, T- 1,3h+X)
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Px1 Tau 1d 1s more efficient then Calo Tau i1d
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Calo + Pxl path for H->2tau-jet 1s more efficient
than Pxl only. Why ?
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Why Calo + Pxl path for H->2tau-jet 1s more

efficient than Px1 only.
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Calo+Pxl 1-st jet 1-nd jet | 2-nd jet PxI only 1-stjet | 2-nd Jet
R,=0.4 Calo ID pxiiD | pxiip | total eff R,=0.5 pxiD | pxiip | totaleff
Higgs 0.790 0.655 0.573 0.30 Higgs 0.553 0.520 0.29
gcd bkg 0.315 0.116 0.033 0.0012 | qcd bkg 0.0616 | 0.0372 | 0.0023
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degradation of the performance of Pxl Tau trigger from orca5 to orca6

Pxl| Tau id for 1-st jet from | orcae, 3+2 PxI | ORCAG, 3+2 PxI | ORCAS, 3+2 Pxi
A° | HO->2tau-jet L=103*cm?s! | L=2x10%*cm?s™! | L=2x10%*cm2s71
pxl lines exist: >0 pxl lines with pt>1 0.96 0.92 0.95
GeV in cone R;=0.45 arownd jet
matching with jet: >0 pxl lines with 0.85 0.93 0.96
pt>1GeVincone Ry=0.1
pt cut on leading pxl line: >0lines 0.97 0.99 0.98
with pt >3 GeVin cone Ry,
isolation : no lines in cone R, not 0.73 0.73 0.74
not including lines in cone Rg=0.07
total tau id efficiency 0.57 0.62 0.66

L2 Pxl isolation for QCD events

L2 PxI Tau id opplled on first LvI2 Colo Jet
ﬁvents passed Lvl 1 Tau trlgger
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HLT CPU estimates for SUSY, Taus with Calo and Pixels

Pentium III, 800 MHz CPU. Time in ms.

H->2tau-jet , Myz=500 GeV QCD, py =50-80 GeV
L=2x10¥3cm%s7! I L=10%cm2s! | L=2x1033cm 257! I L=10%cm 27!
Calo tower building 32 | 47 30 | 48
SUSY, global jet finding
All jet reco: 11 43 11 45
cone size 0.5, seed > 1 GeV, tower > 0.5 GeV
Lvl-2 MET from calo towers 6 9 6 9
Total time for SUSY triggers 17 52 17 54
Lvl-2 Calo Taus
Regional Jet reco of 2-3 Jets + 13 21 ‘ 11 19
jet shape analysis - e.m. isolation
Pixel Tau trigger
2+1 PxI |3+2 Pxl | 3+2 Pxl 2+1 Px1 | 3+2 Pxl 3+2 Pxl
Pixel RHits reco (get Data) 34 48 115 39 55 126
Reco Pxl lines and vrtx (dolt) 23 34 276 30 42 327
Pixel isolation for two jets negligible
Total Time for Pixel trigger 57 I 82 I 391 I 69 I 97 I 453
Total Time for Lvl-2 Calo + PxI Trigger 70 I 95 I 412 I 80 I 108 I 472




Higgs mass reco in gg->bbA°/H°->21->2jet with and without EE
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	pxl lines exist : > 0 pxl lines with pT > 1 GeV in cone RI=0.45 arownd jet
	0.96
	0.92
	0.95
	matching with jet: > 0 pxl lines with
	pT > 1 GeV in cone RM=0.1
	0.85
	0.93
	0.96
	pT cut on leading pxl line : > 0 lines with pT > 3 GeV in cone RM
	0.97
	0.99
	0.98
	isolation : no lines in cone RI not
	not including lines in cone RS=0.07
	0.73
	0.73
	0.74
	total tau id efficiency
	0.57
	0.62
	0.66
	with EE, L=2x1033cm-2s-1
	483.0
	92.0
	19.0 %
	0.19
	No EE, no pile up
	500.0
	95.0
	19.1 %
	0.20
	Higgs
	0.790
	0.655
	0.573
	0.30
	Higgs
	0.553
	0.520
	0.29
	qcd bkg
	0.315
	0.116
	0.033
	0.0012
	qcd bkg
	0.0616
	0.0372
	0.0023
	L= 2x1033cm-2s-1
	L=1034cm-2s-1
	L=2x1033cm-2s-1
	L=1034cm-2s-1
	Calo tower building
	32
	47
	30
	48
	SUSY, global jet finding
	All jet reco:
	cone size 0.5, seed > 1 GeV, tower > 0.5 GeV
	11
	43
	11
	45
	Lvl-2 MET from calo towers
	6
	9
	6
	9
	Total time for SUSY triggers
	17
	52
	17
	54
	Lvl-2 Calo Taus
	Regional Jet reco of 2-3 Jets +
	jet shape analysis - e.m. isolation
	13
	21
	11
	19
	Pixel Tau trigger
	2+1 Pxl
	3+2 Pxl
	3+2 Pxl
	2+1 Pxl
	3+2 Pxl
	3+2 Pxl
	Pixel RHits reco (get Data)
	34
	48
	115
	39
	55
	126
	Reco Pxl lines and vrtx (doIt)
	23
	34
	276
	30
	42
	327
	Pixel isolation for two jets
	negligible
	Total Time for Pixel trigger
	57
	82
	391
	69
	97
	453
	Total Time for Lvl-2 Calo + Pxl Trigger
	70
	95
	412
	80
	108
	472

